Jmm ..f 



(19) 




Europalsches Patentamt 
European Patent Office 
Office europeen des brevets 





II 





01) 



EP 0 581 423 B1 



(12) 



EUROPEAN PATENT SPECIFICATION 



(45) Date of publication and mention 
of the grant of the patent: 
20.05.1998 Bulletin 1998/21 

(21) Application number: 93304288.9 

(22) Date of filing: 02.06.1993 



(51) Intel A H01J 61/30, H01J 61/82 



m 

CO 
CM 



CO 
ID 

o 

2j 



(54) Universal burn metal halide lamp 

Universale Metallhalogenidlampe 

Lampe universelle aux halogdnures metalliques 



(84) Designated Contracting States: 
BE DE ES FR GB IT NL 

(30) Priority: 03.06.1992 US 892857 

(43) Date of publication of application: 
02.02.1994 Bulletin 1994/05 

(73) Proprietor: GENERAL ELECTRIC COMPANY 
Schenectady, NY 12345 (US) 

(72) Inventors: 

• Mathews, Paul George 
Chesterland, Ohio 44026 (US) 

• Gordon, Brian Louie 

Richmond Heights, Ohio 44143 (US) 

• Korow, David Eliot 
Stow, Ohio 44224 (US) 



• Hassink, Martin Norman 
Macedonia, Ohio 44056 (US) 

(74) Representative: Goode, Ian Roy et al 
London Patent Operation 
General Electric International, Inc., 
Essex House, 
12-13 Essex Street 
London WC2R 3AA (GB) 



(56) References cited: 
DE-A- 2 433 333 
GB-A- 2 085 650 



GB-A- 2 000 637 



• PATENT ABSTRACTS OF JAPAN, vol. 4, no. 104 
(E-19) 25 July 1980 & JP-A-55 64 357 



Note: Within nine months from the publication of the mention of the grant of the European patent, any person may give 
notice to the European Patent Office of opposition to the European patent granted. Notice of opposition shall be filed in 
a written reasoned statement. It shall not be deemed to have been filed until the opposition fee has been paid. (Art. 
99(1) European Patent Convention). 



Printed by Jouve. 75001 PARIS (FR) 



1 

Description 

This invention relates to a universal burn metal hal- 
ide lamp. More particularly, this invention relates to a 
metal halide arc discharge lamp which can be operated 5 
in either a vertical or horizontal position without a signif- 
icant change in color or lumen output which comprises 
an ellipsoidal shaped arc chamber of less than 1 cm 3 
volume having a specific aspect ratio, electrode inser- 
tion length, metal halide density, wall loading, and a heat 
reflecting coating on both ends whose length is deter- 
mined by the length of the chamber 

Metal halide arc discharge lamps are invariably 
made to operate either vertically or horizontally, with 
some horizontal arc discharge lamps having an arched 
or bowed arc discharge tube as is well known to those 
skilled in the art. Operating a metal halide lamp in a po- 
sition other than that for which it is designed invariably 
results in substantial color shift and loss in lumen output. 
Internal convection currents associated with an arc op- 
erated in a horizontal position result in a bowing or rais- 
ing of the arc towards the upper portion of the arc tube. 
Utilizing an arched or bowed arc discharge tube for met- 
al halide lamps operating in a horizontal position has 
been found to result in an increase in the efficiency of 
the lamp because the arc does not extend as close to 
the upper wall surface of the arc chamber as it would if 
the arc tube were not arched. A commercially available 
metal halide lamp which permits its use in either a ver- 
tical or horizontal position employs a complex design 
which is expensive to manufacture and includes a cylin- 
drical arc tube or chamber having rounded ends which 
is surrounded by a quartz shroud for heat balance in the 
arc chamber. The quartz shroud is electrically insulated 
to minimize sodium loss from the arc chamber which re- 
quires a complex, costly mounting design. The shroud- 
ed arc chamber is enclosed in an evacuated outer en- 
velope. Having a vacuum within the outer envelope of 
this lamp requires the use of a starting aid comprising a 
non-linear capacitor and UV-emitting glow capsule or 
capacitively coupled glow bottle in the outer envelope. 
A lamp of this type is generally disclosed in U.S. 
4,987,344. Consequently, there is still a need for a sim- 
ple, relatively inexpensive metal halide arc discharge 
lamp which can be universally used in that it can be 
burned in any position ranging from horizontal to verti- 
cal, without incurring too much of a change in lumen out- 
put or color. 

GB-A-2085650 discloses a high-pressure dis- 
charge lamp which has an alumina arc tube mounted 
within an outer glass jacket, wherein inner diameter of 
the arc tube is greatest at an intermediate portion and 
reduces progressively towards the opposite ends of the 
envelope, and tubular feed-troughs each supporting an 
electrode are directly sealed at the ends of the arc tube. 

According to the invention there is provided a vitre- 
ous, light transmissive arc chamber for a universal burn 
metal halide arc discharge lamp according to claim 1 . 
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It is essential for proper operation of the lamp that 
the arc chamber be enclosed within a vitreous outer en- 
velope containing a suitable inert gas, such as nitrogen, 
in the space between the arc chamber and outer enve- 
lope wall. By universal burn is meant a difference be- 
tween vertical and horizontal lamp operation of no more 
than (i) 500°K in color temperature and (ii) 10% in lumen 
output based on the larger value. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figure 1 schematically illustrates a completed lamp 
assembly according to an embodiment of the invention. 

Figures 2(a) and 2(b) schematically illustrate an el- 
lipsoidal arc chamber in accordance with the invention. 

DETAILED DESCRIPTION 

Turning to Figure 1 , lamp assembly 50 is schemat- 
ically illustrated as including an outer envelope 52 made 
of a suitable light transmissive, vitreous material such 
as glass with a typical screw base 54 at one end having 
suitable electrical contacts for making electrical connec- 
tion to an appropriate source of electric power. The 
space 56 within outer envelope 52 contains a suitable 
inert gas, such as nitrogen or mixture of nitrogen and a 
noble gas (i.e., argon) at a pressure of up to about 532 
x 10 2 N/m 2 (400 torr). Terminal 62 passes through her- 
metic stem seal 58 and is welded to one end of support 
rod 64. The other end of terminal 62 is connected by 
means not shown to base 54. Leg 66 of support 64 is 
welded to inlead 24. Inlead 24 is in turn welded to mo- 
lybdenum sealing foil 18 hermetically sealed in pinch 
seal portion 1 6 of arc tube or lamp 1 0. An anchoring dim- 
ple 68 is provided at one end of envelope 52. Ring 70 
is disposed around dimple 68 and forms one end of sup- 
port rod 72. Support rod 72 is welded to strap 74 which 
is wrapped around pinch seal 16' to provide support for 
that end of lamp 10 within envelope 52. One end of lead 
wire 78 is welded to terminal 60 and the other end is 
welded to inlead 24' which passes into press seal 16' of 
arc tube 10 where it is welded to molybdenum foil 25' 
hermetically sealed in pinch seal 16'. A zirconium-alu- 
minum alloy getter 80 is welded to support rod 72 to ab- 
sorb hydrogen and water vapor from the interior space 
56 of outer envelope 52. Outer envelope 52 is glass and, 
if desired, may contain a coating such as titan ia, alumina 
or phosphor disposed on the inner surface. 

The lamp or arc tube 10 is shown in greater detail 
in Figure 2 and includes an envelope 12 of light trans- 
missive vitreous material, such as fused quartz, com- 
prising ellipsoidal arc chamber 14 containing cavity 20 
within and terminating at opposite ends in hermetic 
pinch seal end portions 16 and 16'. End portions 16 and 
16' are pinch sealed over molybdenum foils 18 and 18' 
in order to achieve a hermetic seal. A pair of spaced 
apart electrodes 22 and 22' are disposed within cavity 
20 of arc chamber 14 and are welded to respective mo- 
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lybdenum foils 18 and 18'. Inleads 24 and 24' are welded 
at one end to foil seals 16 and 18' and extend beyond 
pinch seal end portions 16 and 16'. The electrodes 22 
and 22* each extend into the arc chamber for a distance 
E which is no greater than 1 5% and preferably no great- 
er than 1 3% of the actual arc chamber length L 

Figure 2(b) illustrates lamp 10 containing a heat re- 
flective coating 26 and 26' disposed at each end of el- 
lipsoidal arc chamber 14. The presence of coatings 26 
and 26' at opposite ends of arc chamber 1 4 is an essen- 
tial feature of the invention and the length L that the coat- 
ing extends from each end of the ellipsoidal arc chamber 
will be from 1 2-1 6% of the actual length L of the chamber 
and is greater than the electrode insertion length E into 
the arc chamber which, in turn, is no greater than 15% 
of the actual length L of the arc chamber. 

All of the parameters listed under SUMMARY above 
are essential for the practice of the invention and it is 
the combination of these features which yield a univer- 
sal bum metal halide lamp without the need for a special 
"floating" shroud, UV-emitting glow capsule, non-linear 
capacitor, etc. Thus, the ellipsoidal arc chamber shape, 
its volume and aspect ratio, the wall loading, the amount 
of mercury which determines the operating voltage, the 
presence of a heat reflecting coating and its length on 
both ends of the arc chamber, the electrode insertion 
length, the metal halide density and the presence of a 
suitable inert gas in the outer jacket are all essential for 
the lamp of the present invention to be able to operate 
vertically, horizontally or any point in between without 
incurring a change in color temperature of more than 
500° K and a change in lumen output of more than 10% 
of the greater value. It has been determined experimen- 
tally that if any of these parameters are outside the given 
ranges, then substantially greater differences in color 
temperature and lumen output will result from differenc- 
es in the operating position of the lamp or arc tube be- 
tween vertical and horizontal. Thus, the present inven- 
tion relates to a unique and unexpected design space 
wherein a metal halide lamp made according to the pa- 
rameters defining that design space will be able to op- 
erate well in both a vertical and a horizontal position and 
nearly equally well in both positions. In some respects 
some of these parameters fall within ranges disclosed 
in U.S. 4,161,672. However, the lamp disclosed in the 
'672 patent was designed only for vertical operation (c. 
f., page 72 in Lake and Davenport, "Low Wattage Metal 
Halide Lamps", J.IES, p. 66-73, January, 1982). 

The arc chamber must be ellipsoidal in shape and 
must have an aspect ratio broadly ranging between 
1.6-2.3 and preferably between 1.8-2.1. Thus the arc 
chamber will not be either cylindrical or spherical in 
shape. By aspect ratio is meant the ratio of the theoret- 
ical length of the ellipsoidal arc chamber to its maximum 
external diameter. In fabricating the arc chamber, fused 
quartz lamp tubing of the appropriate size is blow mold- 
ed into an ellipsoidal shape as those skilled in the art 
know and as is disclosed, for example, in U.S. Patents 



4,389,201 and 4,810,932. The length of the ellipsoidal 
arc chamber before the end sealing operation is the the- 
oretical length. In the case of shrink seals, the difference 
between the theoretical and actual arc chamber length 

s may be insignificant. However, the difference between 
the theoretical arc chamber length and the actual length 
can be significant if the ends of the arc tube are pinch 
sealed as illustrated in the figures herein. By way of ex- 
ample, an arc chamber as illustrated in the figures hav- 

10 ing an actual length of 17 mm and maximum width of 9 
mm was made by pinch sealing the ends of an elliptical 
arc chamber having a molded or theoretical length of 1 9 
mm. Thus, the pinch seal areas or portions of the arc 
chamber deviate from true ellipsoidal surfaces. As used 

is herein, the term ellipsoidal includes ellipsoidal arc 
chambers having pinch seals at the end as well as those 
having shrink seals at the end. The volume of the arc 
chamber will be less than 1 cm 3 , preferably less than 
3/4 cm 3 and still more preferably less than 1/2 cm 3 . Al- 

20 though the figures illustrate an arc tube having pinch 
seals, shrink seals may also be employed, inasmuch as 
the type of hermetic seal at each end of the arc chamber 
is not critical. Each end of the arc chamber must be coat- 
ed with a suitable heat reflective coating (i.e., alumina, 

25 zirconia, etc.) and, as set forth above, must extend from 
each respective end of the arc chamber towards the 
middle thereof for a distance of from 1 2-16% of the ac- 
tual arc chamber length. Each end coating may also, if 
desired, extend over all or a portion of the hermetic pinch 

30 or shrink seal. Another important aspect of the invention 
is electrode insertion length. As set forth above, each 
electrode will extend into the arc chamber for a distance 
not exceeding 13% of the actual arc chamber length. 
In addition to a pair of spaced-apart electrodes, the 

35 arc chamber must also contain a fill comprising an inert 
starting gas, mercury, a sodium halide and at least one 
additional metal halide. The total amount of metal halide 
present should be sufficient to achieve a metal halide 
density broadly ranging from 1 # - 4 mg/cm 2 of arc cham- 

40 ber wall surface area and preferably from 2 - 3V 3 mg/ 
cm 2 . The mercury will be present in an amount sufficient 
to insure the desired operating voltage which will not ex- 
ceed 100 volts. The power input into the arc chamber 
during lamp operation will be an amount to achieve a 

45 wall loading of 1 7-23 watts/cm 2 of arc chamber wall sur- 
face. The inert gas in the arc chamber will comprise a 
noble gas, such as argon, useful as a starting gas. The 
arc chamber or tube will be mounted within an outer en- 
velope as is illustrated in Figure 1 . The outer envelope 

50 is glass and can be clear or it may be coated with a phos- 
phor or other material. The space inside the outer en- 
velope (56 in Figure 1 ) will contain an inert gas, such as 
nitrogen, at a pressure ranging from about 266 x 10 2 to 
665 x 10 2 N/m 2 (200 to 500 torr). The presence of the 

55 gas in the outer envelope space has been found neces- 
sary in order to achieve the proper heat balance for suc- 
cessful operation of the lamp in either a vertical or hor- 
izontal position. If this outer space is evacuated as is 
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disclosed, for example, in U.S. 4,987,344 the lamp will 
not operate satisfactorily in both vertical and horizontal 
positions. Nitrogen has been found to be particularly 
suitable. The nitrogen may contain other inert gases if 
desired such as one or more noble gases. Use of a noble 
gas of itself has been found to be unsuitable due to po- 
tential arcing in the outer jacket. Although a shroud sur- 
rounding the arc chamber has not been used with the 
lamp of the present invention, if desired one may employ 
a shroud for protection against bursting of the arc cham- 
ber and also include an optical interference coating on 
the surface of the shroud for selectively transmitting and 
reflecting various portions of the light spectrum. Howev- 
er, if a shroud is employed it must be spaced sufficiently 
away from the arc chamber so that it will not interfere 
with the arc tube emission and the thermal convection 
currents within the outer envelope required to achieve 
the proper heat balance. 

The invention will be further described by reference 
to the examples below. 

EXAMPLES 

Lamps were made as illustrated in Figure 1 , con- 
taining an arc tube or chamber as illustrated in Figure 
2, wherein the outer envelope contained 380 torr of ni- 
trogen and the arc chamber in all cases contained about 
1 2 mg of metal halide consisting essentially of sodium 
iodide and scandium iodide in a 1 9:1 mole ratio and also 
containing 3 wt. % thorium iodide. The end coating was 
alumina and the electrodes were thoriated tungsten. 
The arc chamber also contained 133 x 10 2 N/m 2 (100 
torr) of argon as an inert starting gas and about 4 mg of 
a mercury amalgam containing 3 mole % cadmium. The 
volume of the arc chamber was 0.4 cm 3 . These lamps 
were designed to achieve a color temperature (CCT) of 
3200°K and a lumen output of at least 5200 vertical and 
5000 horizontal. The lamps were operated at 85 volts 
(AC) and 70 watts of input power to the arc chamber. 
Over fifty different sets of lamps were made wherein the 
variables were the length of the end coat, the electrode 
insertion length, the aspect ratio, metal halide density 
and wall loading, of which the examples shown below 
are merely illustrative. The getter within the outer enve- 
lope space was a zirconium-aluminum alloy. 

Example 1 

In this example all of the arc chambers had an as- 
pect ratio of 1.85, an elliptical arc tube length of 16.5 
mm and the wall loading was 20 W/cm 2 . Each electrode 
was inserted 3.2 mm into the arc chamber which gave 
it an electrode insertion length of 19% of the arc cham- 
ber length and the coating on both ends of the arc tube 
extended for a distance of 2.6 mm towards the center 
of the chamber which gave it an end coat length of 1 6% 
of the arc chamber length. The metal halide density was 
2 mg/cm 2 . After 100 hours of operation the horizontal 
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and vertical lumen outputs were 5327 and 61 29, respec- 
tively. This lumen output was well within the design cri- 
teria of at least 5200 for the vertical and 5000 for the 
horizontal. However, the lumen shift on going from hor- 

s izontal to vertical was substantially greater than 10%. 
The color temperature in horizontal and vertical posi- 
tions was 3217 and 3480 K, respectively, which was 
within the design color temperature and within the per- 
missible color shift. However, this set of lamps did not 

10 meet the criteria for no more than a 10% shift in both 
lumen output and color temperature. Accordingly, these 
lamps did not meet the criteria of the invention. 

A similar set of lamps was made with the only dif- 
ference being that the electrode insertion length for each 

15 electrode was 2.0 mm or 1 2% of the arc chamber length. 
Horizontal and vertical lumens were 5607 and 5645, re- 
spectively, which was well within the design and within 
the criteria for change in lumen output. Moreover the 
horizontal and vertical color temperatures were 3154 K 

20 and 3341 K, respectively, which was also within the de- 
sign criteria. Accordingly, these lamps met the require- 
ments of the present invention. 

Another set of lamps was made similar to the above 
two sets with an electrode insertion length at each end 

25 of 2.6 mm (16%) and the length of the end coat at each 
end of the arc chamber being 3.2 mm (19%). The verti- 
cal and horizontal lumen output of these lamps was 
5085 and 5497, respectively. The vertical and horizontal 
color temperatures were 3352 K and 3306 K, respec- 

30 tively. Although the color was within design and the cri- 
teria for lamps of this invention, the vertical lumen output 
was too low and, consequently, these lamps did not 
meet the criteria for lamps of the invention. 

35 Example 2 

A set of lamps was made having an arc chamber 
length of 16.4 mm and an aspect ratio of 1.6. The wall 
loading was 1 7 watts/cm 2 . The metal halide density was 

40 2 mg/cm 2 . The electrode insertion length was 2.0 mm 
or 1 2% of the arc chamber length and the length of each 
end coat was 2.6 mm or 1 6% of the arc chamber length. 
On energizing the vertical and horizontal lumens were 
5458 and 4965, respectively, while the color tempera- 

45 tures in horizontal and vertical were 3476 K and 3135 
K, respectively. Thus, the color temperature and color 
temperature shift were satisfactory but the horizontal lu- 
mens did not meet the criteria of 5000. This lamp was 
considered to be borderline according to the criteria of 

50 the invention. 

A similar set of lamps was made with the only dif- 
ference being in the electrode insertion length which, in 
this case, was 3.2 mm or 20% of the arc chamber length. 
The vertical and horizontal lumen output was 4182 and 

55 5611, respectively, whereas the vertical and horizontal 
color temperatures were 2803 K and 2987 K, respec- 
tively. Accordingly, this lamp failed to meet the criteria 
of the invention in that the vertical lumens were much 



EP 0 581 423 B1 



4 



7 

too low, there was too great a difference between the 
vertical and horizontal lumen output and the color tem- 
perature in the vertical operating position was too low 
A third set of lamps was made with the difference 
being that the end coating at each end of the elliptical 
arc chamber was 2 mm long or 1 2% of the arc chamber 
length and the metal halide density was 3 mg/cm 2 . The 
electrode insertion length was 2 mm or 12% of the arc 
chamber length. The vertical and horizontal lumens 
were 5698 and 5474, respectively, with the vertical and 
horizontal color temperatures being 3221 K and 3423 
K, respectively. These lamps thus met the criteria of the 
invention. 

Example 3 

In this example lamps were made wherein the arc 
chamber had a length of 1 4.2 mm, an aspect ratio of 
1 .6, a metal halide density of 2 mg/cm 2 , an electrode 
insertion length of 2.6 mm or 18% of the arc chamber 
length and the end coating at each end of the ellipse 
was 3.2 mm long or 23% of the arc chamber length. The 
wall loading was 23 watts/cm 2 . The vertical and horizon- 
tal lumens were 4311 and 4592, respectively, whereas 
the color temperature in vertical and horizontal opera- 
tion were 2925 K and 2964 K, respectively. Consequent- 
ly these lamps did not meet the criteria of lamps accord- 
ing to the invention in that both the vertical and horizon- 
tal lumen output was too low. 

Example 4 

In this example, lamps were made having an ellip- 
soidal arc chamber length of 16.6 mm with an aspect 
ratio of 2. 1 , a metal halide density of 2 mg/cm 2 , an elec- 
trode insertion length of 2.0 mm or 1 2% of the arc cham- 
ber length and the length of the coating at each of the 
arc chamber was 2.6 mm or 16% of the arc chamber 
length. The wall loading was 23 watts/cm 2 . The vertical 
and horizontal lumen output of this set of lamps was 
5418 and 5489, respectively, while the vertical and hor- 
izontal color temperatures were 3200 K and 3401 K, re- 
spectively. These lamps did meet the criteria of the in- 
vention. A similar set of lamps identical except for a met- 
al halide density of 4 mg/cm 2 also fell within the scope 
of the invention in having vertical and horizontal lumens 
of 5266 and 5187 with vertical and horizontal color tem- 
peratures of 3135 and 3271 K. 

Another batch of lamps not being embodiments of 
the present invention was made with an aspect ratio of 
2.1, but with a wall loading of 17 watts/cm 2 a coating 
length at the end of each end of the arc chamber of 3.2 
mm and an electrode insertion length of 2 mm or 11%. 
The vertical and horizontal lumen output of this lamp 
was 5299 and 5263 while the vertical and horizontal 
color temperatures were 3096 and 3325 K which satis- 
fied the criteria of the invention, even though the coating 
length at each end of the arc chamber was 17%. The 
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metal halide density in this lamp was 3 mg/cm 2 . 



Claims 

5 

1. A vitreous, light transmissive arc chamber (14) for 
a universal burn metal halide arc discharge lamp 
(10) rated for a power input of not more than 150 
watts and having a wall loading of 17-23 watts/cm 2 

10 during operation, said arc chamber (14) having an 
essentially ellipsoidal shape including a volume no 
greater than 1 cm 3 with an aspect ratio of actual 
length (L) of the arc chamber (14) along the longi- 
tudinal axis to diameter (D) of the arc chamber (1 4) 

15 transverse to the longitudinal axis ranging between 
1.6-2.3, said chamber being coated at both ends 
with a heat reflective coating (26, 26') whose length 
(I) measured along the longitudinal axis at each end 
is from 12-16% of said chamber actual length (L), 

20 said arc chamber (14) enclosing within a pair of 
spaced apart electrodes (22, 22') each extending 
into said arc chamber (1 4) a distance (E) measured 
along the longitudinal axis no greater than 15% of 
said actual chamber length (L), said arc chamber 

25 (14) further containing inert starting gas, a metal 
halide comprising a halide of sodium and at least 
one additional metal in an amount sufficient to 
achieve a metal halide density of from 1 .5 to 4 mg/ 
cm 2 , of arc chamber wall surface area, and mercury 

30 in an amount sufficient to achieve the desired oper- 
ating voltage of no more than 100 volts. 

2. The arc chamber of claim 1 , wherein said volume 
is no greater than 0.75 cm 3 . 

35 

3. The arc chamber of claim 2, wherein said aspect 
ratio is between 1.8-2.1. 

4. The arc chamber of claim 3 wherein said metal hal- 
40 ide density is from 2 - 3.33 mg/cm 2 . 

5. The arc chamber of claim 4, wherein said volume 
is no greater than 0.5 cm 3 . 

45 6. The arc chamber of claim 5, containing a scandium 
halide. 

7. The arc chamber of claim 6, wherein said halide 
comprises iodide. 

so 

8. A universal burn metal halide arc discharge lamp 
(50) rated for a power input of not more than 150 
watts, comprising a vitreous, light transmissive arc 
chamber (14) according to any one of claims 1 to 7, 

55 said arc chamber (14) being enclosed within a vit- 
reous, light transmissive outer envelope (52) with 
an inert gas present in the space between said arc 
chamber (14) and the interior surface of said enve- 
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lope (52). 

9. The lamp of claim 8, wherein said gas present within 
said space between said arc chamber (1 4) and out- 
er envelope (52) comprises nitrogen. 5 



PatentansprQche 

1. Glasartige, lichtdurchlassige Bogenkammer (14) 10 
fur eine universell brennende Metallhalogenid-Bo- 
genentladungslampe (10), die fur eine Energiezu- 
fuhr von nicht mehr als 150 Watt bemessen ist und 
eine Wandbelastung von 1 7 bis 23 W/cm 2 wahrend 
des Betriebes aufweist, wobei die Bogenkammer is 
(1 4) im wesentlichen die Gestalt etnes Ellipsoids mit 
einem Volumen von nicht mehr als 1 cm 3 und einem 
Aspektverhaltnis der tatsachlichen Lange (L) der 
Bogenkammer (14) entlang der Langsachse zum 
Durchmesser (D) der Bogenkammer (1 4) quer zur 20 
Langsachse im Bereich zwischen 1,6 und 2,3 hat, 

die Kammer an beiden Enden mit einem Warme re- 
flektierenden Uberzug (26, 26') uberzogen ist, des- 
sen Lange (€), gemessen entlang der Langsachse, 
an jedem Ende 1 2 bis 1 6% der tatsachlichen Kam- 25 
merlange (L) betragt, die Bogenkammer (14) ein 
Paar beabstandeter Elektroden (22, 22') ein- 
schlieBt, die sich jeweils einen Abstand (E) in die 
Kammer (14) erstrecken, der, gemessen entlang 
der Langsachse, nicht groBer als 15% der tatsach- 30 
lichen Kammerlange (L) ist, die Bogenkammer (14) 
weiter inertes Zundgas, ein Metallhalogenid, um- 
fassend ein Halogenid von Natrium und mindestens 
einem weiteren Metall in einer genugenden Menge, 
urn eine Metallhalogenid-Dichte von 1,5 bis 4 mg/ 35 
cm 2 der Oberflache der Bogenkammerwand zu er- 
zielen und Quecksilber in einer genugenden Menge 
enthalt, urn die erwunschte Betriebsspannung von 
nicht mehr als 100 Volt zu erzielen. 

40 

2. Bogenkammer nach Anspruch 1, worin das Volu- 
men nicht groBer als 0,75 cm 3 ist. 

3. Bogenkammer nach Anspruch 2, worin das Aspekt- 
verhaltnis zwischen 1 ,8 und 2,1 liegt. & 

4. Bogenkammer nach Anspruch 3, worin die Metall- 
halogenid-Dichte von 2 bis 3,33 mg/cm 2 betragt. 

5. Bogenkammer nach Anspruch 4, worin das Volu- so 
men nicht groBer als 0,5 cm 3 ist. 

6. Bogenkammer nach Anspruch 5, die ein Scandium- 
Halogenid enthalt. 

55 

7. Bogenkammer nach Anspruch 6, wobei das Halo- 
genid lodid umfaBl 
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8. Universell brennende Metallhalogenid-Bogenentla- 
dungslampe (50), die fur eine Energiezufuhr von 
nicht mehr als 150 Watt bemessen ist, umfassend 
eine glasartige, lichtdurchlassige Bogenkammer 
(14) nach einem der Anspruche 1 bis 7, wobei die 
Bogenkammer (14) innerhalb eines glasartigen, 
lichtdurchlassigen AuBenkolbens (52) eingeschlos- 
sen ist, und ein Inertgas in dem Raum zwischen der 
Bogenkammer (1 4) und der inneren Oberflache des 
Kolbens (52) vorhanden ist. 

9. Lampe nach Anspruch 8, worin das in dem Raum 
zwischen der Kammer (14) und dem AuBenkolben 
(52) vorhandene Gas Stickstoff umfaBt. 



Revendlcatlons 

1. Chambre a arc (14) vitreuse, transmettrice de lu- 
miere, pour une lampe universelle ad6charge d'arc 
(1 0) a halog6nure m6tallique pr6vue pour une puis- 
sance d'entree ne d6passant pas 1 50 W et pr6sen- 
tant une charge de paroi de 17-23 W/cm 2 pendant 
son fonctionnement, ladite chambre a arc (14) 
ayant une forme essentiellement ellipsoidale enfer- 
mant un volume qui n'est pas supeVieur a 1 cm 3 
avec un rapport d'allongement entre la longueur 
r6elle (L) de la chambre a arc (14), le long de I'axe 
longitudinal, et le diametre (D) de la chambre a arc 
(14) transversalement a I'axe longitudinal compris 
entre 1 ,6 et 2,3, ladite chambre 6tant revenue a ses 
deux extr6mit6s avec une couche (26, 26') r6fl6- 
chissant la chaleur, dont la longueur (1) mesur6e le 
long de I'axe longitudinal a chaque extr6mit6 est de 
12 a 16% de ladite longueur r6elle (L) de la cham- 
bre, ladite chambre a arc (14) renfermant une paire 
d'electrodes (22, 22') espac6es I'une de I'autre et 
s'6tendant chacune jusque dans ladite chambre a 
arc (14) sur une distance (E) qui, mesur6e le long 
de I'axe longitudinal, n'est pas sup6rieure a 15% de 
ladite longueur r6elle (L) de la chambre, ladite 
chambre a arc (14) contenant, en outre, un gaz 
d'amorcage inerte, un halog6nure m6tallique com- 
prenant un halog6nure de sodium et au moins un 
m6tal suppl6mentaire en une quantit6 suflisante 
pour que soit obtenue une density d*halog6nure 
m6tallique allant de 1,5 a 4 mg/cm 2 de superficie 
de paroi de chambre a arc, et du mercure en une 
quantity suffisante pour que soit obtenue la tension 
de fonctionnement d6sir6e ne d6passant pas 100 
volts. 

2. Chambre a arc selon la revendication 1, dans la- 
quelle ledit volume n'est pas supSrieurs a 0,75 cm 3 . 

3. Chambre a arc selon la revendication 2, dans la- 
quelle ledit rapport d'allongement est compris entre 
1,8 et 2,1. 
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4. Chambre k arc selon la revendication 3, dans la- 
quelle ladite density d'halogenure m6tallique va de 
2 k 3,33 mg/cm*. 

5. Chambre k arc selon la revendication 4, dans la- 
quelle ledit volume n'est pas superieur k 0, 5 cm 3 . 

6. Chambre k arc selon la revendication 5, contenant 
un halogenure de scandium. 

7. Chambre k arc selon la revendication 6, dans la- 
quelle ledit halogenure comprend un iodure. 

8. Lampe universelle k dScharge d'arc (50) prevue 
pour une puissance d'entr6e ne d6passant pas 1 50 15 
W, comprenant une chambre k arc (14) vitreuse, 
transmettrice de lumiere, selon Tune quelconque 
des revendications 1 k 7, ladite chambre k arc (14) 
6tant enfermee dans une enveloppe vitreuse exte- 
rieure (52) transmettrice de lumiere, un gaz inerte 20 
etant present dans I'espace compris entre ladite 
chambre k arc (14) et la surface inte*rieure de ladite 
enveloppe (52). 

9. Lampe selon la revendication 8, dans laquelle ledit 2s 
gaz present k I'interieur dudit espace compris entre 
ladite chambre k arc (14) et I'enveloppe exterieure 
(52) comprend Pazote. 
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Fig. 2(b) 
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